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EFFECT OF MUSCULAR ACTIVITY ON CORDITIONED SECRETORY

REFLEXES IN MAN

Fiziclogiya nervnykh V. A, Novi, Candidate
protsessov {Physiology in Medical Sciences,
of Nerve Processes ), lLabosratory of the Higher

19535, Kiev, Puges -138-449 Nervous Activity and
Nerve Trophics, Institute

of Physiology imenl
A. A, Bogomolets, Academy
of Sciences Ulirailnian SSR
The study of ihe highor norvous actlivity of animols was
placaed on an objective f{oundation by the method uf conditioned
saliary reilexes originated by I. P. Pavlov., No other wethod
asparing to ubjectivity can comparc to it in this regard. There-
fore, while I'avlov was still alive Lents and Smirnov used the
method of conditioned secretory refloxes to study the higher
nervous acti. ty of nealthy huwman adults as well. Despite the
fact taat Paviov did not regard this absolute imitation of animal
experiments a: fully valid, many physiologists have employed and
still today ewploy his classic mothod in the study of the laws of

nerve prowuts . in the child, as well as in the Lealthy and sick

adult.

This c.n perhaps be explained by the fact that to this day
there 18 no universally acceptad method for studying the higher
nervous activity in man, On the other hand, while the fundazental
mechanisns of the higher nervous activity, discovered in studies
of conditioned reflexes in animals, also apply to man, Pavlov al-
ways warned against simply transforring data frois the animal to the
human sphore. In this regard, K. M. Bykov has written that “human
activity involves a number of specific factors which cannot be

niven due considoration tn a siuplified analysis basod solely on
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data obtained wit. dogs,  and bolieves i1t necossary to astablisi

8 new wmoillid lor the study of the activity of the human Lrain.

Today, no wethod coupletely satiasfactory for hunan stwitles
has yet bucs dovised. Therofore, ubjective and properly-grounded
conclustons with re ard to various phenowena of humin cranial
aciivity can be obiained only 1f this Judgment 18 bused on the
study of Lunan cortical processes not werely by ono, but by a

naber ol wetaods,

This methodologically multi:aceied approach to the study of
any .iven munifestation of higher nervous activity 10 man must
cmploy as one of ils means the investigation uvf couditioned secre-

tory refleoxes.

G. V. Fol'bort and associates have detcerained tlie basic laws
of the occurrence and interaction vf the proucesses of exhaustion
and recovery fundamental 1o the processes of fatijgue and rest.

The development of this direction ol study 1s cusrently in the
stage uvf the investigation uvf the processes uf exi:austion and re-
covery in the cerebral cortex, Under Fol'bort's ,..v:dence we are
presently doing research on the i1nterrelation betwesu the processes
of excitation and inuibition in Lhuman muscular activity, and toward

that end we are employing a number of methods,

In full consciousness of the fact that an effort to apply
to man the results of research on the conditioned reflexes of
dogs canno.. be successful, we nonetheless decided to supplement
the matoris; we had proviously collected by undoriaking a study of

the conditionod refloexes of man in muscular activity,
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Method

Conditioned gecretory reflexes were investigated in a
study of the cranial activity of man {n muscular activity. Saliva
from the parotid gland was withdrawn in o ploxiglass capsule (de-
signed by Krasnogorskiy, Levin, and Klorin). The amount of saliva
secroted was determined by the Gunike-Kupalov method (passage
tarougzh water and air, one drop corresponding e 3 ygradations on
the scale, and 10 drops to one cu cuw). The nuuber of drops was
recorded by Kymo,raph, whereby a drop falling on the Ga.ike in-
strumont clesed an electric circuit and was recorded on & smoked

tape by an electrically-oporated needle.

Cranberry juice of constant concentration served as the
unconcitionoed stimulus. The unceonditioned stimulus was applied
for 30 seconds, during vhich time the subject drank 8 to 1lU ch
ol eranberry juice. The positive conditioned reflexes eumployed
included a quiet bell, the lighting of a L0-w electric bulb, the
lighting-up of a8 red square, a metronome at 18U beats to the win-
ute (this stimulus wag used for diflerentiation with 2 of *he sub-
Jjects), and the conditioned stimulus "I am giving you the cranberry
juice.” The differentiation atimuli were the li htin,-up of a
.reen square, and a meotronome At Y90 beats to the :mlnute (thais

ftimulus was positive with 2 subjeocte).

wWhen the roflexes had been elaborated, and differentiation
fixed, the effect of muscular sctivity thereon was tested. In
other instances & study was made of the effect of muscular activity
on the procuss of eluborating conditioned reflexes. The effect of
muscular work was algo tested in cases in which, cespite the consid-

erable numbe:r of cowzbinations, ithe comxiitioned reilexeos rewained in-

cons .ant.
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The conditioned awallowing raflex was studied simultancously
with the conditioned secretory reflexes, The wethod of alr trans-
mission developed by N, I. Kresnogorskiy was employed :0 iecord

swallowing.

The muscular activity consisted of pedalling a stationary
bicycle carryiiig a load differin, for each subjeci. The difficulty
of the work was determined by taking the pulse and moasuring res-
piration and perspiration. The subjective attitude of the subject
to the work was determined, the units oif offort agplied wure cal-
culated, and aeroenergographic data were taken into account. The
method of aeroenergoygraphic recording has beon described by Zhur-
avlev and Kudryavtsev. ({(The subject is told tu squecze a rubber
bulb, the ccmpression being recorded by a kymograph operated by
the air in the bulb, A Richardson bulb and pressure _auge are
used to ostablish tho desired pressure in the system, tius provid-
ing the resistance needed f{or compression by hand). We asked the
subjects to squeezo the bulb with utpost stren;;th and f[requency
uutil 6o longer able tov do so. The subject was asked to do this
before pedalling the stationary bicycle, a.ain immodiately after
'inishing that work, and subsequent to rest thereafter. In view
of the results of the experiments of Zhuravlev and Kudryavtsev,
who noted a rise in work capacity after linmited work, and a decliie
after wuch work, we believed that these aeroeneryo,rams would help

us determine the dif{ficulty of the work performed.

On the basis of the various indices listed above we clas-
sified the work performed by the subject &8 light, nediuu, and
i oavy, ior the tndividual concerned. Our subjocts were students,

school pupils, and technical personnel, 1lU iu nuuber. A total of
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401 experimonts were run, of which 105 investigated cerebral

activity during wmuscular work,

Results of tue Research

#e wore convinced ouraelves at the very outset of the dif-
ficulty of elaborating conditioned secrotory reflexos in wman. Our
first experiments, with subjects O. G. and L. D., produced no condi-
tioned reflexes cven after 1¢0 or nore combinations of suinuli, Los-
ing hopa of elaborating conditioned roflexes in the usual way, we
asked one of our subjects to try to think about the conditioned re-
{lex when it appeared, giving atiention 1o its taste and color.

This did produce reflaxes on 2 or 3 occasions, bul as they failed
to become constant, we tuemporarily dropped the experiments as
vacation time had come. when work with these subjects wos renewed
the latter showed precise reflexes for a short period, but there-

afier the reflexes appeared and disappearod irreyularly.

Developing conditioned reflexes in subject L. N. proved
equally difficult, In heér cage, it took more than .0 combinations.
with the rest of the subjec’s, cunditioned reflexes appeared after
10 to I. combinations. With certain individuals the conditioned
reflex first appeared to light stimuli, and then to sound (P.V.),
while with others it was Jjust the opposite (S. T.). The condi-
tioned reflex appeared more rapidly to the oral siimulus ('l an
&iving you the cranberry Jjuice’) than to the others. With the
subjec<s who developed conditioned reflexes rapidly, relative
#tability of these reflexes was evident from the seventh or eighth
experiment, while in subject O. G. this stability was obtained
ouly in the thirtieth experiment, her reflexes beinyg clearly de-

{ined {roam the thiriieth to the thirty-seventh experinenis,
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thereafter {and thus to the eond of the study) alternately appear-
ing and failing to sppear. Comxiitioned secretion in subjects

L. N. and L. D. wag likewise alternating in its appearance. With
regard to the remaining subjects, it is also impossible to speak
of clearly-defined conditioned roflexes, although some degree of
constancy was nonetheless Lo be observed. True, toward the end

of the observations, even reolative constancy was lacking in virtu-
ally all tho subjectis, and the reflexes were lacking in a nunmber

of cases,

In the majority of subjects, differentiation was elaborated

after 3 to 5 expaeriments in which reinforcexent was not used.

The magnitude of the reflex was suwall in all subjects,
even those in whom the reflex was distinct, In the majority of
the subjects the conditioned reflex represented 3 to 5> gradations
on the scale, reaching 1lU to 15 only ipn the case of S. T. In ad-

dition, the unconditioned stimulus produced an andequate secretory

effect.

FPigure 1 presonts kymographic records of the conditioned
reflex. Hore (subject Kh, M.), the conditioned secretion con-
sisted of 3 drops of seliva, preceded sowmewhat by a wmotor reaction, )
swallowing. A combined study of the swallowing reoflex and the se-
cretory reastion showed inconstancy in this reflex reaction as well.
In a number of canes this rellex was clearly definod, in which case
the swallowing motions preceded the conditioned reflex, but in the
majority of experiwents, the conditioned reflex for swallowing was
abwent., Krasnogorskiy and Shzstin believe that the motor resctious

must be regarded only as supplementary, in view of their lack of

constancy,

-ty o~
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In ordsr to increase the secretory effect somewhat, we do-
cided to increase the excitability to food of 3 subjects, We thus
requested them to take neither dinner nor supper before the ex-
periment. The rule was for the subjects to participate in the
experinent befcre breakfast, Howover, if the experiment were to
be performed during the second half of the day, the last intake of
food was not to be less than 5 hours before the oxperiment., After

the oxperiment the subject was glvon breakfest in the laboratory.

Our obscrvations of these subjects showed more constant conditioned

reflexes than in others, but this constancy was disturbed there-

after, and tho roflexer began to disappear. Questions to the sub-
Jocts elicited the information that, despite the artificial induc—
tion of hunger, they had never thought about food, although other

thoughts had often occupied then,

Our preliminary work in the elaboration of conditioned hu-
nan secretory veflexes may be summed up as follows. In man, con-
ditioned, artificially-induced reflexes are not stable and ecasily
disappear on repetition., The magnitude of the conditioned reac-—
tion is low and irregular. Only & large amount of experimental
data makes possible the discovery of & relationship between the
ragniiudo of the reaction and the usa of any given stimulus, Dif-
ferentiation wis easier to obtain and was more coastant. S, T.
was &n exception in this regard; she failed to reveal differentia-

tion.

On the basis of the foregoing standard, which is not fully
proecise, we nonetheless proceeded to study conditioned reflexes of

secretion during muscular activity., In 2 instances we began our
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Nur observations showed that muscular activity scilitates a
wore precise nanifestation ol condtilonod reflexps and differentia-
tions, and more rapid formation thereof, BPBut this serios of ob-
servations was likewise characterized by lack of constancy in the
aanifestation of conditionod reactions. 1In a aumber of oxporiments
vory precisc results were observed, but . other occasions the {ind-
ings, undor identical conditions and with the same subjeccts, were
differont, and wo could thus not be confident of thc conclusion

drawn on the basia ¢of th prior experiment.

All the data wo ontained are generalized in the accoupanying
table, In compiling :1t, we distinguished, fo boin with, the find-
ings resulting from different itypes of wvor"k: withi light, average,
and musculzar loads regpoct.lvely. Then, 1in vach series of observa-
tions ~ud for esuch experiment, we determinod strengthonin;,, weaken-
ing, « = failu. . oi the conditionod reflex to show chanie. The

same procedure was foullowed, as concerns differoniiation.

EFFECT OF MUSCULAR ACTIVITY ON CONDITIONED SECHETORY

RESYEXES IN MAN

2}

>. Conditionod reaction Diflerontlnuon
- ] ¢

'é,. 23 ] Y B -
o R e g g | ) H = ; % 3

o ~ [+ o

55 F By fy 7 o Pryrofg
a2 £% »n o ®» 0o [ 30] 8 wné %5 2§ S
Light 28 18 ~ 10 - 1 v 17 -
Med i uu 40 23 8 9 - ~ 13 12 1
Heavy 37 a0 0 - 11 6 1. PR

t outset) (at end)
2 4
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Of 28 experiments with .ight muscle load and different sub-
Jects, tho data i{a the table siaow that there was an increase in the
conditioned rellexes in 18 expyrimonts, and no change in the re-
maint.g 10, W¢ noted no weakening of the conditioned reflexes to
light wooli.  Light muscular activity disorganized differeniiation
in 10 experiments., In 17 exporiments the reaction remained un-

changed, and in one it was strenythened.

In work of medium difficulty, the conditioned reflex also
showod an inc:rease in the majority of casos (23 of iU experiments),
whilec differentiation was weakened in 13 experiments. On the
other hand. in 8 experiwents of wedium difficulty, the conditioned

reflaexos were weakened.

In 20 of 37 experiments involving severe nuscalar activity
the table shows that the rosult was an increase in the conditioned
secretion only at the beginring of the observation, while at the
end the reflexer declined. In 4 experimonts with heavy muscular
activity a weakouing in the conditioned reflexes wos observed
throughout the .ntire experiment, and in 2 cases the reflexes in-
creascd througl.out the experiment. On heavy work, differentiation

wag disorgenic--l in 15 experiments, while in 6 1t increased.

The dirf’ .culty of muscular work was determined in accord-
ance with a nun er of imdices, but it was always difficult to
make accurate sllowance for such a {actor as the attitudo under
which the work was performed. Therefore, in a number of instances
the possibility that work of medium difficulty cculd Lecome heavy,
and vice versa, cannot be coxcluded, It is possible that 1t is

speciiically this which explains the fact that i1n 8 exporiments
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wit. wOrKk wis asdium severity tho reflexes became woaker, while in

2 with hetvy work they were always at a high level.

Having thus grouped our data in a table, and havinyg found
11 u majority of instances definable principles, we believed it pous-
sible to udvance selected experiments which would confirm the
principle inherent in cach, although the numbor of these precise

experiments constitute only a third of our total number of obsoerva-

tions.

Figure 2 presents an experiment, subject L. N. The illustra-

tion shows clearly the strengthening of conditioned reflex activity
in light muscular activity., Before this work, her resction to the
wetronowe, at 90 beats, was one drop of saliva at the sixty-first
coubination, and 2 drops in response to the red square at the
twenty-ninth try. Her conditioned secretion increased during the
performance of work. Four drops were secreted in response to the
lighting of the lamp on the first try, 3 drops on the :hirty~sec—
ond try to the red rectangle, and 2 to the UG-boat metronome at
the sixty-second cowbination of stiumuli. After rest, the condi-
tioned secretory reaction again showed a decline, one drop of
saliva being secreted in response to the 90-best matronome at ithe

sixty-third coubinastion,

In a number of cases the conditioned swallowing reflex was
nanifested clearly, in which situation it preceded the secretory
reaction. In the majority of cases, however, the swallowing reac-

tion set in only in response to the unconditioned stimulus,

In addition to the graphic record, the secretory reacticn

was notod (n the ,radations of the scale. In the experiwent shawn

- 10 -
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in Pigure 3, the gradations are indicated by the height of the
columns iu the diagram (subject B. S.,, female). Prior to perfora-
ance of work, the conditioned reaction to light, metronowe, and
ball was 3 gradations on the scale, and differentiation was com-
plete. During work of medium difficulty the conditioned sacre-

tion inereased 2- or 3-fold (8 gradations on the scale to the

thirteenth combination of stimuli including the lamp,

at the fourteenth, and 9 gradations at the fifteenth,

ation was narkedly disordered (snliva secretion to 180 beats of
the wetronome being 5 radations at the sixteenth combination of
stimuli, and 10 gradaitons at the seventeenth). After 15 ulnutes

of rest, the magnitude of the conditioned reflexes declined, but

not to its wunttial value.

In the majority of case¢s heavy wuscular activity elevated

the secretory reaction only at the beginning of the experiwent,

.

its magritude declining thereafter. Figure i, showiug Experiment
8 with subject V, Kh,, shows this elfect. Priur Lo work,
nineteonth combination of stimuli including the lamp showed the
ciaditioned secretory reaction to be 7 yradations on the scale.
After 6 minutes of work, secretion of saliva to that stimulus
cunstiiuted 8 gradations on the acale, but only 2 after 3 minutes,
and 3 after 40 minutes. The 180-beat metronome yielded a .

tion reaction before work, 5.5 after 1l minutes of work,

18 minutes, and 2 after 49 minutes,

Sumaaiz

Before proceeding to explain the results wo had obtained,

we should like to offer our views on the method euployed.

~
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method of conditioned BECIrulo.y rwiaws€S 13 USQ.wa 1N ° L 1o,
certain wmanifestations of the higher nervous activity in man, Con-
ditioned refleves of secretion are often doveloped, 1t (8 true,
with great difficulty, the streng:th of the inl ibitory process thus

making 1tself felt,

One 18 struck by the irregularity of tho conditioned reflex,
and by its disappoarance, for which no explanation imwmediately
prosonts itself. we were unable to determine any precise connoc-
tion between thesc phenomena and elther happenings in the lives
of the subjects, or their state of nmind, o1 oven with ioxd excita-
bility, although in & number of instances such a relationship
clearly existed. Experiments set up against the background of the
unintaerrupted reading uf books by the subjects prescented interest~
ing resultr. In these cases ithe conditioned secretory reaction
omerged wore clearly. The conditioned reaction also appearcd with

greater clarity on performance of light muscular uctivity.

As long ago a8 when Lents dewonstrated the first condi-
tioned secretory reflexes, it was observed by V. Yu, Chaygoverts
that the major obstacle with respect to the observation of condi-
tivned socretion in adults is the mass of inhibitory factors mixed

iu, in which it is very difficult to orient oneseltf.

R. P. Ol'nyanskaya, studying the influence of the cerebral
cortox oh ;A8 notabolism, also ran into irregularity in the course
of conditioned human reflexes. Sho found the conditivned reflexoes
to be woll-defined when firet formed, but subsequenily vanishing
trom observation., K. M. Bykov explains this digapposrance by the

fact that excitation of imdividual portions of the cortex, .lue,
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for example, to the fixing of attention, inhibi{ts other portions,
as woll as gubcortical centers, by the mechanism of negative in-~

duction,

In our oxperiments 1t is possible that nild wuscular activ-~
1ty or the readiny of bouks distracted the subject’s attontion
frow sowe previously dowinant thought, and this rewmoved induced
inhtbition frow the center of salivary sccretion, facilitating
improved uanifestation of the reaction, OQOur observations by the
wethod of conditioned secretory reflexes were limited solely to a
study of certain clementary mnanifestations of the higher nervous

activity in nan.

The results of our observalions show that muscular activ-
ity aflects the course of conditioned reflexes in man, depending
upon tho severity of the work, Mild muscular work strengthened
the mecretory reflexes in overy case., Medium work also inecreased
the conditioned reflexes in the vast majority of cases. Heavy
work strengthened conditioned reflexes only duriny the Iirst - to

10 minutes.

The inhibitory processes remained unchanged, or were weak-

ened, us the foregoing occurred.,

It may be assumed that muscular activity, mild, average, or
even heavy, also elevated the excitability of the cerebral cortex
(heavy work doing 80 only at the outset), thus facilitating the io-

inforcement of conditioned reflexes.

In a number of experiments with oediur work loads we found

no strengthening but, instead, a weakeniny” of the conditioned

- 13 -

Sanitized Copy Approved for Release 2011/06/08 : CIA-RDP81-00280R001300170021-8



Sanitized Copy Approved for Release 2011/06/08 : CIA-RDP81-00280R001300170021-8

™~

secretory reflexes. This weakening was almnst always obaerved
toward the ond of heavy work. In 4 cases in which heavy work was

engagod in, the reflexes wore obsorved to weaken f{rom the beginning

to the end of the oxperiment.

1t may be that heavy and, to sowe dogrew, medium musculur
activity concentrated excitation in the motor analysor, and that
this had the capacity to induce a weakening in the activity of

other departuents of the cerebral co:tex.

Muscular activities of differing inteunsities resulted
oither in disturbing differential inhibition or in failure to af-
fect it. Only in very heavy work (in 6 experiments) did differ-
entiation yrow stronger. To verify this fact, we tezted tho strength
of the inhibitory process in a number of experimen.s by extending
the period of differentiation. These tests showed thet in muscular
activity of light and wedium severity, long-continued Rctivity of
the differential stimulus serves as & rule to disturb differential
inhibition, this disorder usualiy setting in after 20U seconds of
activity by the stimulus. In a nusber of experiments in hoavy
work, differentiation proved to be disordered prior to and subse-
quent to work, and even At its beginning. However, at the end oJ
the pertod of work, not one drop of saliva wasg secreted, despite
the long-term action of the differentiating stimulus. Figure o
(subject V, 5., male), is an example of such an experiwme.:.. Tuo
data shown in the diagram ghow that prior to work (1), after the
differentiatinyg stimulus had been oparative for 36 secouds, 3
drops of saliva were secreted, i.e., differentiation was disin-
hibited. However, during very heavy work (II), differentiation

was coupleto, despite the fact that the stiwulus operated ror U

B R
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seconds. After rest (III), 32 seconds of operation of the neju-
tive atimulus agsin led to disruption of differentiation, J drops
of saliva being secreted. Usually, with thig subject, the applica-
tion of the differentlal stimulus :or 20 geconds yieldoed complete

differantiation.

Our tests of the strength of the inhibitury proceseg, show-
ing its strongtheniryg (n severe muscular activity, may be explained
by the dovelopment of exheustion in the motor analysor, due to work
uninterrupted for a long period of time, To protoct nerve cells
from exhaustion, a process uf defensive inhibition sets in, and ir-

radiates to the entire cerebral cortex.

The acroenergograms we studied may be taken as very remote
and questionable confirmation of this hypothesis. let us remember
that the muscular activity consisted of pedalling a bicycle. The
aajor losd ithorefore fell ou the legs und torso, the hands hardly
participating in the work and no aeroenergogram being recorded by
the hands., 7The aerovnergogram was of greater magnitude in work of
wedium soverity, and also in heavy work, with persons accustowmed
thersto. Very heavy work showed a reduction of magnitude in the
agroenergogran. Figure 6 shows the seroensrgogram for subjest
0. G. (feanle) after work of medium and high severity on the sta-
tionary bicycle. The seroenergoygrasm record was taken at 3 stages:
before work (I), immedistely after work (II), and after 20 to 2o
minutes of rest (IIl1). Work of wedium intensity on the stationary
bicycle brought an increase in the seroenergoyrawn: before work the
subject compressed the bulb .2 times in 4. seconds; after work o3

times 1n 34 geconds; and after 26 minutes of rest, .2 times in 49

- 1o -
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seconds. Thus, after work of wnedium intensity,

the subject coa-

pressed the bulb morc intensely than before and aftler wourk on the

statlohlry bicyc¢le, On the other hand, bard work on the bicycle,

ag shown in the lower portion of the drawing, led to a reductiow

of the intensity of work with the nands. Before the work and a..or

reat, the aeroenergogram showed .7 squeezes. DBefore work theso

comprossions took 38 seconds; after work they took -i0.. seconds.

But in the second stage, immediantely after very neavy work,

sub't - aqueeiqd the bulb oanly -6 times in 43,, seconds,

Compression of the bulb is a voluntary act, tlLe impulses

for which come from the motor area of the cerebral cortex, Funda-

mental nervous processes are set up in this analysor on the per-

formance of muscular work. It may be hypothesized that in muscu-

lar activity of wmedium and mi1ld severity it 1s the stimulatory

process which predominates, which is why the aeroenergogram shows

an increase in the work done by the hand. In heavy work on the

bicycle, the long~-term concentration of the stimulatory process

in the wetor zone results, in the long run, in exhaustion of the

nerve cells and development of defensive inhibition, the result of

which {8 & decline in the number of voluntary cowmpressions of the

bulb by the hand.
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Rocording of conditioned secretion and conditioned

e

sawallowing in man, Top to bottom: drops of saliva
secn‘cted (3 drops {n response to tho conditioned
stirulus, and 56 to the uncondittoned); awallowing
motions. The conditfoned atimulus s fdentified by
lettors, and thn numbor steunifiea that (t was being
nppllea for the twnnty—flfst time.  Thv next line tn-
dicates application of the uncondittoned stimulus

(the giving of cranberry juice), while at the bottom

.there is a time scale divided {nto J3-second unitas.

] R

3

Effeéf of light muscular activity on céndit.lned sccretion
in man, 1, conditioned secretion and swallowing prior to
muscular activity; 111, name, during musacular activity;
111, same, afcer 30 minutes of rest, The significance

of each line {x the same ad in Figure 1,

- 17 -

EARATEN LU R T

=

~
~

Sanitized Copy Approved for Release 2011/06/08 : CIA-RDP81-00280R001300170021-8



" Sanitized Copy Approved for Release 2011/06/08 : CIA-RDP81-00280R001300170021-8

Fyyure

Figure

Sanitized Copy Approved for Release 2011/06/08 : CIA-RDP81-00280R001300170021-8

3.

4,

]
]

-

SR

E
L
~amp-18 ! )
]
' [N

e To o= }= v! K g
o 1oy - a 3
N - ! a o ¥ A5 € o
o [ € r £} ° 4
£ 28 oy do oby - 2
Seis% T 5Es” 7oy -1
26: -4 b33 X
- L
g¢ v H gt
Effcct of roiscular activity of wediug soverity on con-

dittoned reflexes of sccretion o man.  key: The coliens
with diagonal linces reprezent the conditioned sceretory
regetion;  the columps with cross-hatched lines

sent differenttation; the letters signify the condityone
stimulus; the adjacent numbers, thoe number of exporimentsy

tn which the given stinulus was applied: A, befoure per-

formance of work; R, duriang work; C, after work,
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Effect of heavy nuscular activity on condittoned socre-

tion in man. A, before work; R, during work, Rermainting

symbols ave same as in Figure 3,
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Figure 5. Effect of heAvy muscular activity on the strongth
of the inhibitory process, 1, record of! secretory action
before work; 11, record of secretory action 35 minutes
after start of heavy muscular work on stationary bicycle;
111, after 20 minutes of rest, Key to lines, top to
bottom: first, secrettion reactlon; second, differential
atimulus; third, unconditioned stimulus;  fourth, time
secnale, J-mecond gradation,
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Figure 6, Effect of muscular activity of varying intensity on acro-
encrpogram, I, record of aervenergogram prior to work on
stationary bicycle; 11, immediately after work; I[II, after”
20 minutes of rest, Top portion of drawing: during work of
medium severity; lower portion: during heavy work.,
Significance of lines: first, record of asroenorgogran
(compression of rubber bulb by hand pressure); second,
time scale, J-second gradations,
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